Comparison of the enzyme activities of phosphatidylcholine, phosphatidylglycerol and phosphatidylinositol synthesis in freshly isolated type II pneumocytes and whole lung from the adult rat.
We compared the activities of enzymes of phosphatidylcholine, phosphatidylglycerol and phosphatidylinositol synthesis in whole lung tissue and freshly isolated type II pneumocytes from adult rats. The activities of 1-acylglycerophosphocholine acyltransferase and CDPdiacylglycerol-glycerol-3-phosphate 3-phosphatidyltransferase were 2.9- and 4.4-fold higher, respectively, in type II cell sonicates than in whole lung homogenates. There was little difference between the type II cells and whole lung in the activities of choline kinase, choline-phosphate cytidyltransferase, cholinephosphotransferase, phosphatidate phosphatase, phosphatidate cytidylytransferase or CDPdiacylglycerol-inositol 3-phosphatidyltransferase. Since the type II cell is the source of pulmonary surfactant, and disaturated phosphatidylcholine and phosphatidylglycerol are major components of surfactant, it is of interest that this cell is enriched in the activities of enzymes exclusively involved in the synthesis of these lipids. In view of possible proteolytic damage during isolation we compared freshly isolated type II cells with those cultured for 1 day. The rates of incorporation of [methyl-3H]choline and [2-3H]glycerol into phospholipids, L-[U-14C]phenylalanine into protein and [methyl-3H]thymidine into DNA were the same in the freshly isolated and cultured cells. The composition of the phospholipids synthesized from [2-3H]glycerol and sodium [1-14C]acetate were also the same. The freshly isolated cells were at least 90% pure and did not release significant amounts of lactate dehydrogenase. Since use of freshly isolated cells avoids cell loss during culture they provide an attractive alternative, particularly in studies requiring large amounts of material.